Sprouty4 deficiency potentiates Ras-independent angiogenic signals and tumor growth.
Sprouty proteins have been shown to negatively regulate a variety of receptor tyrosine kinase (RTK) signaling pathways and are considered to be tumor suppressor proteins. The pathophysiological functions of Sproutys in vivo remain to be investigated. In this study, we examined the physiological function of Sprouty4 as an angiogenic regulator, using Sprouty4 knockout (KO) mice and cells. We found that transplanted tumor cells grow much faster in Sprouty4 KO mice than in wild type (WT) mice, which we associate with enhanced neovascularization in the tumors transplanted into Sprouty4 KO mice. Moreover, vascular endothelial growth factor (VEGF)-A-induced angiogenesis and vascular permeability in vivo were enhanced in Sprouty4 KO mice compared with WT mice. Ex vivo angiogenesis, which we induced by VEGF-A, basic fibroblast growth factor (bFGF), and sphingosine-1-phosphate (S1P), was also enhanced in the aortas of Sprouty4 KO mice. We demonstrated that Sprouty4 suppresses Ras-independent VEGF-A and S1P signaling, while it does not affect Ras-dependent VEGF-C signaling. These data indicate that Sprouty4 selectively suppresses Ras-independent angiogenic factor signals and is an important negative regulator of pathophysiological angiogenesis.